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(54) Title: A METHOD OF TRANSMITTING AN ATM CELL OVER AN ATM NETWORK 
(57) Abstract 

An ATM network comprises a set of intercon- 
nected switches (110-118) and gateways (131 and 
133). The ATM network is capable of providing both 
a conventional connection-oriented service or a con- 
nectionless service. Where a connectionless service 
is required, at the input interface, source and destina- 
tion addresses are inserted into the header and fields 
in the header are set to values which indicate that a 
connectionless service is required and whether or not 
additional processing is also required. At each node 
between the input interface and the output interface, 
where a connectionless service is required, each ATM 
cell is routed in accordance with its source address 
and destination address and/or a routing table which 
is set up by routing protocol or network management 
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A METHOD OF TRANSMITTING AN ATM CELL 
O V ER A N AT M N ETWORK 



This invention relates to a method of transmitting an asynchronous 
5 transfer mode (ATM) cell over an ATM network between an ATM input interface 
and an ATM output interface. 

In a conventional ATM network, when a cell arrives at the ATM input 
interface, initial values are inserted into the virtual path identifier (VPI) and virtual 
channel identifier (VCD fields in the header. The VPI field provides the coarse level 
10 routing for the ATM cell and the VCI field provides the fine level routing. At each 
switching node between the ATM input interface and the ATM output interface, 
the VPI and/or VCI fields are read and the output port is selected in accordance 
with the value of one or both of these fields using the routing table contained in 
the node. Before forwarding the cell on the selected output port, the values of one 
15 or both of these fields are updated. 

In each switching node, the routing table and the updating values for the 
VPI and/or VCI fields are set up partly by network management and partly by 
signalling during call set up. Consequently, a conventional ATM network provides 
a connection-oriented service. lrt|^conneetion^>rie^ 
20 by^^ggl^jg||yj^ the 

cal '*J^J^^j||^^j^^y^Bi ! table and the updating values may be set up to 
providg^g|^^|^^^|g^^iggggp^ 

If it is desired to transmit data over a switched ATM network, for example 

data from a computer provided with an ATM card, it is necessary to set up a call 

25 before the data can be transmitted. If the data is then transmitted more or less 
continuously for the duration of the call, the connection-oriented service provided 
by a conventional ATM network is satisfactory. However, it is often desired to 
transmit data intermittently, one burst of cells at a time followed by a long pause 
before the next burst of cells is transmitted. However, this incurs an overhead 

30 cost of setting up and clearing down the call for each burst of cells. Thus, a 
conventional switched ATM network is not optimal for intermittent transmission of 
data. 
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In order to provide ^J^SSS^^^j^ggg^^ over an ATM network, it has 
been proposed to add a server to provide a connectionless service as an overlay to 
an ATM network. However, this solution suffers from the disadvantage that there 
is still a call set up phase, in this case between the input interface and the server. 
5 According to one aspect of this invention there is provided a method of 

transmitting an asynchronous transfer mode (ATM) cell from a source node to a 
destination node over an ATM network between an ATM input interface and an 
ATM output interface in a connectionless manner, said source node and 
destination node each having a network address, said ATM cell comprising a 
10 header and a user section, said network comprising a network of interconnected 
nodes at least some of which are switching nodes, said method comprising the 
steps of: 

at the ATM input interface, setting a field in the header of the ATM cell to 
a value which indicates connectionless transmission and inserting a source address 
1 5 and a destination address into the header, the source address being the network 
address of the source node and the destination address being the network address 
of the destination node; and 

at^Mch^ w tj ^^^j^input interface and the ATM 

output in^^^iii ^ ' n a connectionless 

20 manner by reading said field in the header, reading the destination^addressJo. th e 
header, selectii 



[aaWQPPP^^ with at least the destination 

address, and forwarding the cell on the selected output port. 

The present invention provides the advantage that the routing tables do 
not need to be set up by signalling for each transmission of ATM cells between a 
25 particular access node and a particular destination node. Consequently, where 
cells are transmitted in bursts, there is no overhead cost of setting up a call for 
each burst of cells. 

According to another aspect of this invention, there is provided a method 
of operating an ATM network so as to transmit cells between a source node and a 
30 destination node over the network selectively in either a iB^me^B^\es^^nme^m 
aj^^^g^gjjgi^gi^l^g^^s^id source node and destination node each having 
a network address, each ATM cell comprising a header and a user section, said 
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network comprising a network of interconnected nodes at least some of which are 
switching nodes; 

in the event of transmitting an ATM cell over the network in a 
connectionless manner between an ATM input interface and an ATM output 
5 interface, said method comprising the steps of: 

at the ATM input interface, setting a field in the header of the ATM cell to 
a value which indicates connectionless transmission and inserting a destination 
address and a source address into the header, the source address being the 
network address of the source node and the destination address being the network 
10 address of the destination node; and 

at each switching node between the ATM input interface and the ATM 
output interface, establishing the cell is to be forwarded in a connectionless 
manner by reading said field in the header, reading the destination address in the 
header, selecting an output port in accordance with at least the destination 
1 5 address and forwarding the cell on the selected output port; 

in the event of transmitting an ATM cell over the network in a connection- 
oriented manner between an ATM input interface and an ATM output interface, 
said method comprising the steps of: 

at the ATM input interface setting the virtual path identifier (VPI) and the 
20 virtual channel identifier (VCI) fields in the header; and 

at each switching node between the ATM input interface and the ATM 
output interface, reading the VPI and/or VCI fields in the header, selecting an 
output port in accordance with the VPI and/or VCI values, updating the VPI and/or 
VCI fields, and forwarding the cell on the selected output port. 
25 According to a further aspect of this invention there is provided a method 

of transmitting an asynchronous transfer mode (ATM) cell from a source node to at 
least one destination node so as to provide a multicast service over an ATM 
network between an ATM input interface and an ATM output interface in a 
connectionless manner, said network comprising a network of interconnected 
30 nodes at least some of which are switching nodes, said method comprising the 
steps of: 

at the ATM input interface, setting a field in the header to a value which 
indicates connectionless transmission and inserting a source address and a 
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destination address into the header, the source address being the network address 
of the source node and the destination address being the network address of the 
multicast service; and 

at each switching node between the ATM input interface and the ATM 
5 output interface, establishing that the cell is to be forwarded in a connectionless 
manner by reading said field in the header, reading the destination address in the 
header, selecting at least one output port in accordance with at least the 
destination address, and then forwarding the cell on said at least one selected 
output port. 

10 This invention will now be described in more detail, by way of example, 

with reference to the drawings in which: 

Figure 1 is a block diagram of a conventional asynchronous transfer mode 
(ATM) network; 

Figure 2 shows the structure of a basic ATM cell; 
15 Figure 3 shows the header fields used in a basic ATM cell during 

transmission between a user and an ATM network interface; 

Figure 4 shows the fields used in the header of a basic ATM cell during 
transmission between nodes within an ATM network; 

Figure 5 is a block diagram of an ATM network embodying this invention; 
20 Figure 6 is a flow chart of the operations performed on an ATM cell at the 

input interface to the network of Figure 5; 

Figure 7 is a flow chart showing the operations performed on an ATM cell 
in a switching node of the network of Figure 5; 

Figure 8 is a flow chart of the series of operations which are used to form 
25 an ATM cell in an Internet Protocol (IP) gateway to the network of Figure 5; and 

Figure 9 shows the header fields which are used in an ATM cell in the 
network of Figure 5 when it is providing a connectionless service. 

Referring now to Figure 1, there is shown a block diagram of a 
conventional ATM network. The ATM network comprises a network of partially 
30 interconnected switching nodes in the form of ATM switches 10 to 18. In the 
network of Figure 1, switches 10, 11, 12, 13, 15, 16, 17 and 18 also function as 
access switches. Each of the access switches is connected to a set of access 
lines which connect the switch to other networks or directly to customer 
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equipment. By way of illustration. Figure 1 shows switch 17 connected by one 
access line to a computer 22 and by another access line to a multiplexer 24. The 
computer 22 is provided with an ATM card which enables it to transmit and 
receive data in the form of ATM cells. The multiplexer 24 can receive video, data 
5 and speech signals and convert these in a multiplexed manner into ATM cells. 
Likewise, it can receive ATM cells from the switch 17 and convert these to video, 
data and voice signals. Typically, the multiplexer 24 will be located at the 
premises of a user of the ATM network. 
As isknowr^othos^^l^ 

10 between t he .A^j^g^^ initial values are 

inserted into the virtual path identifier (VPI) and virtual channel identifier (VCI) 
fields in the header. T he^AWhi npu t *or output interface may be in an access node 
or outside the ATM network, for example in computer 22 or multiplexer 24. Then, 
at each switching node, the values of the VPI and/or VC! fields are read and one or 

1 5 both of the values are used together with a routing table to select an output port. 
Before the ATM cell leaves the switch, the values of one or both of the VPI and 
VCI fields are updated in accordance with data contained in a routing table. The 
VPI field provides a coarse level of routing whereas the VCI field provides a fine 
level of routing. The routing tables are set up partly by network management and 

20 partly during call set up. Mainly, but not entirely, virtual path routing tables are set 
up by network management and virtual channel routing tables are set up by 
signalling during call set up. 

The structure of a basic ATM cell and the header fields will now be 
described. 

25 Referring now to Figure 2, a basic ATM cell comprises a five-octet header 

40 and a 48-octet user payload section 42. The cell header 40 is used to route 
the cell between switches across the network and the user payload section 42 
contains the user's data and it is carried transparently across the network and 
delivered unchanged at the far end. 

30 Referring now to Figures 3 and 4, there are shown the fields in the header 

of a basic conventional ATM cell. Figure 3 shows the fields which are used in 
transmitting an ATM cell across a user-network interface and Figure 4 shows the 
fields which are used in transmitting the cell across a network node interface 
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within an ATM network. With one exception which will be described below, the 
fields are the same in both cases. The key for the fields is set out in Table 1 
below. 

TABLE 1 



10 



GFC 

VPI 

VCI 

PT 

CLP 

HEC 



generic flow control 
virtual path identifier 
virtual channel identifier 
payload type 
cell loss priority 
head error correction 



The generic flow control (GFC) field is present only at the user network 
15 interface. This field is intended to arbitrate usage between multiple terminals 
sharing the same access switch. This field is four bits long. 

The virtual path identifier (VPI) field provides the coarse level routing for 
ATM cells. The VPI value changes each time the cell is switched at a switch 
which provides virtual path switching. At the user network interface, the VPI field 
20 has only eight bits. This increases to 1 2 bits between nodes of the network as 
there is no need for generic flow control bits as a cell is transmitted through a 
network. 

The virtual channel identifier (VCI) field provides fine level routing for ATM 
cells. The VCI value in the header changes each time a cell is switched by a 
25 switch which provides virtual channel routing. The VCI field is 16 bits long 

of data in 



the cell 



30 



mairjtenanxj^^ and^^slource management or theTlast cell 

of-a-multi-clH^rnl^ bits long~ 



There is always a slight risk of cells being lost in an ATM network. The 
cell loss priority (CLP) field is one bit long. When this bit is set, it tells the network 
that this cell is less important and should be discarded in favour of another cell 
when a loss must take place. 
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The head error check (HEC) field provide a check sum over the ceil header. 
It can detect bit errors in the cell header and can sometimes be used to correct 
them. This field is eight bits long. 

A conventional switched ATM network, such as the network shown in 
5 Figure 1 , is unsuitable for transmitting data which is transmitted intermittently or in 
bursts. If a conventional switched ATM network is used to transmit this type of 
data, the routing tables are set up during call set up before it is required to transmit 
data and the connection is maintained for as long as data transmission is required. 
This suffers from the disadvantage that the connection is maintained during pauses 

10 between data transmission and this can be wasteful. The type of service provided 
by a conventional ATM network is a connection-oriented service and this type of 
service is generally unsuited to transmitting data in bursts. Transmission of data in 
bursts is generally more suited to what is known as a connectionless service. In a 
connectionless service, there is no call set up procedure and routing tables are set 

15 up by routing protocol or network management processes and not during call set 
up. 

In several protocols which provide a connectionless service, for example 
the Internet protocol (IP), the header includes a field for indicating the type of 
service required. It is envisaged that each possible type of service may have a 

20 corresponding value in this field. Examples of type of service are low delay, a 
request for a switch to reserve buffer space for a return call, and multi-casting in 
which a call is routed to more than one destination. There is no corresponding 
field in the header of an ATM cell. Type of service is established during call set up 
or by network management. Consequently, if an ATM network receives data via 

25 an appropriate gateway from another network in which the data is transmitted in 
accordance with a connectionless service, it is impossible to provide the type of 
service requested in the other network on a per cell basis. 

Referring now to Figure 5, there is shown an ATM network embodying 
this invention. As will become clear from the following description, the ATM 

30 network is capable of transmitting ATM cells in either a connection-oriented 
manner or a connectionless manner. It is also capable of providing various types 
of service such as the services mentioned above and also additional processing. 
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The general layout of the network of Figure 5 is similar to that shown in 
Figure 1. Thus, the network of Figure 5 comprises a network of partially 
interconnected switching nodes in the form of ATM switches 110 to 118. The 
switches 110, 111, 113, 115, 117 and 118 are access switches which can 
5 receive data from other networks or directly from user equipment on input/output 
lines 120. By way of illustration, switch 117 is shown connected to a computer 
122, generally similar to the computer 22 of Figure 1, and also to a multiplexer 
124, which is generally similar to the multiplexer 24 of Figure 1. 

The switch 116 is connected by an input/output line to an IP 

10 gateway 131 and the switch 112 in connected by a line 132 to an IP gateway 
133. Each of the IP gateways 131 and 133 can receive data from, and transmit 
data to, an IP network on input/output lines 1 34. 

In operation, when one of the IP gateways 131 or 133 is acting as an 
input access node for data received from an IP network, it decomposes the IP 

15 packets into ATM cells. When one of these gateways is acting as an output 
access node, it re-assembles the ATM cells into IP packets. 

When the network shown in Figure 5 is used to transmit ATM cells 
between an ATM input interface and an ATM output interface in a connection- 
oriented manner, the ATM cells are transmitted through the network in the 

20 conventional manner described with reference to Figure 1 and the fields of the 
header are as shown in Figure 3. However, additional processing is now provided 
over conventional ATM to establish whether or not the transmission is being made 
in a connection-oriented manner. When the network shown in Figure 5 is used to 
transmit ATM cells between an ATM input interface and an ATM output interface 

25 in a connectionless manner, both the mode of transmission and also the fields in 
the header differ from the mode of transmission and header fields used in a 
conventional ATM network. This difference will now be described. 

Referring now to Figure 9, there are shown the header fields which are 
used in an ATM cell in the network of Figure 5 when it is providing a 

30 connectionless service. The key for these fields is set out in Table 2 below. 
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TABLE 2 



SA source address 

OF option field 

DA destination address 

PT payioad type 

CLP cell loss priority 

HEC head error check 



10 The source address (SA) field indicates the network address of the source 

node. The source node will normally be at the input interface to the ATM network 
shown in Figure 5. For example, the source node could be switch 113 or the 
computer 1 22 or the multiplexer 1 24 or the IP gateway 1 31 . 

The option field (OF) may be set to a value which indicates that a 

1 5 particular service is required or that additional processing is required. Examples of 
services which may be supported are a request for a switch to reserve buffer 
space for a return call, a request for low delay or multicasting. Each possible type 
of service is assigned a unique value in the option field. A requirement to perform 
additional processing is also assigned a unique value in the option field. Examples 

20 of additional processing are an intelligent network operation, a network 
management operation or a routing operation. 

When a cell which requires additional processing is received at a switch, 
the cell is passed to a higher layer in the switch and its payioad section is 
examined to determine what additional processing is required. For example, if an 

25 intelligent network operation is required, the switch may access a remote database 
to determine a new destination address from the destination address in the cell. 
The destination address is then changed accordingly. 

By way of another example, some of the bits of the payioad section of a 
cell may specify that a network management operation is required. When such a 

30 cell is passed to a higher layer in a switch, the switch performs the required 
operation. 

The destination address (DA) field is used to indicate the network address 
of the destination node. The destination address will normally be at the output 
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interface. When providing a multicast service, the destination address is the 
network address for the multicasting service. 

The source address, destination address and option field ordering and 
structure are network domain specific, where a domain is a collection of nodes 
5 sharing the same formats for these fields. 

This invention is not restricted to ATM networks using the conventional 
cell header and payload structure and sizes shown in Figures 3 and 4. Where, as 
in the present example, these conventional cell header and payload structures are 
used. 28 bits in total are allocated to the SA, DA and OF fields. The reason for 
10 this is that this is the number of bits used by the conventional GFC. VPI and VCI 
fields. The bits then allocated to the SA; DA and OF fields can be arbitrarily 
chosen, but they must be specific within a specific domain. 

In the present example, the SA and DA fields are each 12 bits long and 
the OF field is 4 bits long. Consequently, the network domain shown in Figure 5 
1 5 can support 4096 source addresses, 4096 destination addresses and 16 options. 

Source and destination addresses outside the network may additionally be 
specified in the payload section of the first cell of each transmission. 

The payload type (PT) field is identical to this field used in the header of a 
conventional ATM cell except that a predefined value, which in the present 
20 example is "111", is used to indicate that the service is connectionless. 

The CLP and HEC fields are identical to these fields in the header of a 
conventional ATM cell. 

When a user of the network shown in Figure 5 wishes to transmit ATM 
cells over the network using a connectionless service, it indicates to one of the 
25 access switches, for example switch 117, that a connectionless service is required 
and it provides the destination address. If a particular service or additional 
processing is required, it also indicates this. The access switch then performs the 
operations shown in Figure 6 on each ATM cell which it receives from the user. 
These operations will now be described. Alternatively, if the input interface is at a 
30 node outside the network, the operations are performed at that node. 



conneSggflrtBS ^ 



and in a step 2Q2yfctofiiis^ a 
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particular type of service or additional processing is required, the PT field is set to 
the appropriate value. 

Figure 7 shows the operations which are performed at each switch 
between the input interface and the output interface on each ATM cell. These 
5 operations will now be described. 

In a step 220, the cell enters the switch. Then, in a step 221, the switch 
reads the PT field to determine whether a connectionless service is required. If a 
connectionless service is not required, it performs the operations which are 
performed by a conventional ATM switch. Thus, in a step 222, it reads the VPI 
10 and/or VCI fields. Some ATM switches are only virtual path switches, some are 
only virtual channels switches and some are both virtual path and virtual channel 
switches. Thus, the fields which are read and used will depend upon the type of 
switch. Next, in a step 223, the routing table together with the values of the VPI 
and/or VCI fields are used to select an output port. Next, in a step 224, the VP! 
15 and/or VCI fields are updated in accordance with the data in the routing table. 
Lastly, in a step 225, the cell leaves the switch on a selected output port. 

If it is found in step 221 that a connectionless service is required, the 
following operations are performed. 

In a step 230, it reads the source and destination addresses {SA and DA 
20 fields) in the header. In a step 231, it reads the OF field to determine the service 
type. In a step 232, it performs such operations as may be specified in the option 
field, for example reserving buffer space or performing additional processing. 

Then, in a step 233, it selects the outgoing port by using the value of the 
destination addresses or the values of both the source and destination addresses 
25 and also the routing table. Therefore, the route which is followed by a 
connectionless ATM cell as it is transmitted over the network could depend upon 
the source address as well as the destination address. 

Lastly, the cell leaves the switch in step 225. 

Referring now to Figure 8, there is shown the series of operations which 
30 are performed on IP packets received at one of the IP gateways 131 and 133 to 
form each ATM cell. 

Firstly, in a step 250, an ATM cell is formed by decomposition of IP 
packets. As a result of decomposing IP packets, the source and destination 
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addresses, the required type of service and any request for additional processing 
are read. 

Then, in a step 251, the PT field is set to indicate that a connectionless 
service is required. Next, in steps 252 and 253, the destination address and 
5 source address are inserted into the header. Lastly, in a step 254, if appropriate, 
the option field is set to indicate the required type of service or that additional 
processing is required. 

The network shown in Figure 5 could be a public wide area network 
(WAN) or it could be a private network, for example a local area network (LAN!. 

10 The network addresses of the source and destination nodes are 

established by network management. These addresses are permanent in the sense 
that they are established for an indefinite period. The routing tables used in the 
switching nodes for cells being transmitted in accordance with the connectionless 
service are established by network management and not by signalling. 

15 Consequently, even on the first occasion that a source node transmits ATM cells 
through the network to a particular destination node, the cells are transmitted 
without performing a signalling operation. 
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CLAIMS 

1 . A method of transmitting an asynchronous transfer mode (ATM) cell from 
a source node to a destination node over an ATM network between an ATM input 

5 interface and an ATM output interface in a connectionless manner, said source 
node and destination node each having a network address, said ATM cell 
comprising a header and a user section, said network comprising a network of 
interconnected nodes at least some of which are switching nodes, said method 
comprising the steps of: 

10 at the ATM input interface, setting a field in the header of the ATM cell to 

a value which indicates connectionless transmission and inserting a source address 
and a destination address into the header, the source address being the network 
address of the source node and the destination address being the network address 
of the destination node; and 

15 at each switching node between the ATM input interface and the ATM 

output interface, establishing that the cell is to be forwarded in a connectionless 
manner by reading said field in the header, reading the destination address in the 
header, selecting an output port in accordance with at least the destination 
address, and forwarding the cell on the selected output port. 

20 

2. A method as claimed in claim 1, comprising the following additional steps: 
at each switching node between the ATM input interface and the ATM 

output interface, reading the source address; 

at each switching node between the ATM input interface and the ATM 
25 output interface, in said step of selecting an output port, selecting an output port 
in accordance with both the destination address and the source address; and 

at each switching node between the ATM input interface and the ATM 
output interface, in said step of forwarding the cell on the selected output port, 
forwarding the cell. 

30 



3. A method as claimed in claim 1 or claim 2, comprising the following 
additional steps: 
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at the ATM input interface, inserting an indication that a particular type of 
service is required into the header; and 

at each switching node between the ATM input interface and the ATM 
output interface, checking the header for an indication that a particular type of 
5 service is required and, where appropriate, performing at least one operation to 
provide the required type of service. 

4. A method as claimed in any one of the preceding claims, comprising the 
following additional steps: 

10 at the ATM input interface, inserting an indication in the header that 

additional processing is required at least one node between the ATM input 
interface and the ATM output interface; 

at each switching node between the ATM input interface and the ATM 
output interface, checking the header for an indication that additional processing is 

15 required; and 

where appropriate, at least one node between the ATM input interface and 
the ATM output interface, performing the required additional processing. 

5. A method as claimed in any one of the preceding claims, in which data 
20 cells or packets are received at the ATM input interface according to a protocol 

other than ATM, said method comprising the following further steps: 

at the ATM input interface, decomposing the received data cells or 
packets into ATM cells; and 

at the ATM output interface, re-assembling the ATM cells into data cells 
25 or packets according to the protocol in which the data cells or packets are received 
at the access node. 

6. A method of operating an ATM network so as to transmit cells between a 
source node and a destination node over the network selectively in either a 

30 connectionless manner or a connection-oriented manner, said source node and 
destination node each having a network address, each ATM cell comprising a 
header and a user section, said network comprising a network of interconnected 
nodes at least some of which are switching nodes; 
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in the event of transmitting an ATM cell over the network in a 
connectionless manner between an ATM input interface and an ATM output 
interface, said method comprising the steps of: 

at the ATM input interface, setting a field in the header of the ATM cell to 
5 a value which indicates connectionless transmission and inserting a destination 
address and a source address into the header, the source address being the 
network address of the source node and the destination address being the network 
address of the destination node; and 

at each switching node between the ATM input interface and the ATM 
10 output interface, establishing the cell is to be forwarded in a connectionless 
manner by reading said field in the header, reading the destination address in the 
header, selecting an output port in accordance with at least the destination 
address and forwarding the cell on the selected output port; 

in the event of transmitting an ATM cell over the network in a connection- 
15 oriented manner between an ATM input interface and an ATM output interface, 
said method comprising the steps of: 

at the ATM input interface setting the virtual path identifier (VPI) and the 
virtual channel identifier (VCI) fields in the header; and 

at each switching node between the ATM input interface and the ATM 
20 output interface, reading the VPI and/or VCI fields in the header, selecting an 
output port in accordance with the VPI and/or VCI values, updating the VPI and/or 
VCI fields, and forwarding the cell on the selected output port. 

7. A method of transmitting an asynchronous transfer mode (ATM) ceil from 
25 a source node to at least one destination node so as to provide a multicast service 
over an ATM network between an ATM input interface and an ATM output 
interface in a connectionless manner, said network comprising a network of 
interconnected nodes at least some of which are switching nodes, said method 
comprising the steps of: 
30 at the ATM input interface, setting a field in the header to a value which 

indicates connectionless transmission and inserting a source address and a 
destination address into the header, the source address being the network address 
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of the source node and the destination address being the network address of the 
multicast service; and 

at each switching node between the ATM input interface and the ATM 
output interface, establishing that the cell is to be forwarded in a connectionless 
5 manner by reading said field in the header, reading the destination address in the 
header, selecting at least one output port in accordance with at least the 
destination address, and then forwarding the cell on said at least one selected 
output port. 
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